
From: Schofield, Susan
To: Zeno, Denise
Subject: FW: Cabo Rojo - FLUTe ports in bedrock wells
Date: Monday, January 13, 2014 8:21:06 AM
Attachments: EPA_approval of FLUTe ports_9-23-2013.txt

Proposed_Multiport_Table_rev_9-26-2013_modifed Pozo Es ports.xls
Wireline_Summary Detections Only_8-28-2013.xls

Denise,
Katy asked the question about the FLUTe intervals when she returned from maternity leave in mid-
December. I sent you this information then.
I will attach the wireline groundwater results. We have not yet plotted the wireline results
alongside the geophysical results.
The FLUTe installation starts today. Hopefully the 6.4 earthquake we had last night won’t impact
anything on the south side of the island!
Susan

From: Schofield, Susan 
Sent: Tuesday, December 17, 2013 8:43 AM
To:  'Zeno, Denise'; Mishkin, Katherine (Mishkin.Katherine@epa.gov)
Subject: RE: Cabo Rojo - FLUTe ports in bedrock wells
Buenos días,
I will attach the emails where the port intervals were discussed and approved by EPA. Diana Cutt
reviewed the port recommendations.
I will also attach a spreadsheet with revised port intervals – FLUTe recommended some minor
changes to the intervals for Pozo Escuela based on the limitations of their equipment and the need
to a bit more space between intervals than we had allowed between a few of the ports. The
revised port intervals were based on the caliper logs from the wells – we need to make sure the
borehole is not washed out and widened in the locations of the port packers that seal off the
intervals.
The FLUTes will arrive in Puerto Rico this morning and we are expecting delivery this afternoon at
the site. José Reyes will be at the site to direct the driver to the storage location. The FLUTe
systems are scheduled to be installed the week of January 13.
Welcome back Katy and I hope all is well with you and your new baby!
Best,
Susan

From: Zeno, Denise [mailto:Zeno.Denise@epa.gov] 
Sent: Monday, December 16, 2013 5:24 PM
To:  Schofield, Susan
Subject: FW: Cabo Rojo - FLUTe ports in bedrock wells

From: Mishkin, Katherine 
Sent: Monday, December 16, 2013 3:47 PM
To:  Zeno, Denise; Hauptman, Mel
Subject: RE: Cabo Rojo - FLUTe ports in bedrock wells
Hi Denise,
I just returned from maternity leave last week. Based on the wireline sampling, it doesn’t look like
they found any contaminants of significant concern, with the exception of 1,1-DCE. Since this was
sent out in September, I was wondering if you had another geologist review this in my absence so
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Go ahead and order the equipment.
 
thanks
 
From: Schofield, Susan [mailto:SchofieldSE@cdmsmith.com]  
Sent: Monday, September 23, 2013 8:52 AM 
To: Zeno, Denise 
Cc: Mishkin, Katherine; Cutt, Diana 
Subject: RE: Cabo Rojo - FLUTe ports in bedrock wells
 
Buenos días, 
Monitoring well MW-9R has been drilled. It is currently an open hole from the bottom of the surface casing (approximately 97 feet bgs) and the bottom of the hole (about 185 feet). The proposed ports will be in the open hole part of the borehole. 
 
The monitoring well locations were planned to be in locations to monitor contamination associated with potential source areas and the zone between the PSAs and the contaminated Ana María supply well. Unfortunately because of many issues drilling in the bedrock and maintaining an open hole, most of the planned bedrock wells were not installed. 
 
As soon as EPA approved the ports, I will order the equipment from FLUTe and advise EPA of the construction/installation schedule and subsequent monitoring well sampling. 
 
Susan 
 
From: Zeno, Denise [mailto:Zeno.Denise@epa.gov]  
Sent: Monday, September 23, 2013 8:18 AM 
To: Schofield, Susan 
Cc: Mishkin, Katherine; Cutt, Diana 
Subject: RE: Cabo Rojo - FLUTe ports in bedrock wells
 
FYI.
Please clarify if MW-9R is already a completed well.
 
thanks
 
From: Cutt, Diana  
Sent: Friday, September 20, 2013 6:31 PM 
To: Zeno, Denise 
Cc: Metz, Chloe; Mishkin, Katherine 
Subject: RE: Cabo Rojo - FLUTe ports in bedrock wells
 
Denise – Sorry for the delay. 
 
A few questions/suggestions on the recommended zones for multiport well screening in MW-9R and the Pozo Escuela well:
 
-	MW-9R is already a completed well on the figure provided – please clarify.
-	The suggested zones seem fine based on the information provided (downhole wireline screening sampling and downhole geophysics). Since I’m not familiar with the site beyond the information provided I’d just like to add that the bigger picture (conceptual site model) should also be considered when selecting final zones - including the location of the well and its potential role in 2) determining flow direction/ interconnectivity at different depths (are there patterns in fracture depths across the site?), and 2) monitoring contaminant movement over time (i.e. what are the concentrations in the overburden and other rock wells near these wells). 
 
Any questions let me know – I’ll be at a conference next Mon-Wed so if you need to reach me it’s best to call my cell 845-596-6631. Thanks. 
 
-Diana
 
 
From: Metz, Chloe  
Sent: Tuesday, September 17, 2013 2:17 PM 
To: Cutt, Diana 
Cc: Zeno, Denise 
Subject: RE: Cabo Rojo - FLUTe ports in bedrock wells
 
Thanks, Diana!  
 
Denise, Diana thought she could get you something tomorrow.
 
Chloe Metz 
Chief, Technical Support Section 
Emergency and Remedial Response Division 
US EPA, Region 2 
290 Broadway, 18th Floor 
New York, NY 10007 
 
212.637.3955 (desk) 
212.637.4439 (fax)
 
From: Cutt, Diana  
Sent: Tuesday, September 17, 2013 11:21 AM 
To: Metz, Chloe 
Subject: RE: Cabo Rojo - FLUTe ports in bedrock wells
 
I can give it a quick look
 
From: Metz, Chloe  
Sent: Tuesday, September 17, 2013 11:05 AM 
To: Alvey, Robert; Cutt, Diana; Flynn, Kathryn; Modica, Edward; Scorca, Michael; Singh, Sharissa 
Cc: Zeno, Denise 
Subject: FW: Cabo Rojo - FLUTe ports in bedrock wells
 
All,
 
Sorry for the mass email, but does anyone have time for a quick review of the Cabo Rojo geophysical results? The contractor needs to make some quick decisions about where to locate the FLUTe ports. This is one of Katie’s sites that we didn’t reassign. Thanks!
 
Chloe Metz 
Chief, Technical Support Section 
Emergency and Remedial Response Division 
US EPA, Region 2 
290 Broadway, 18th Floor 
New York, NY 10007 
 
212.637.3955 (desk) 
212.637.4439 (fax)
 
From: Zeno, Denise  
Sent: Tuesday, September 17, 2013 10:50 AM 
To: Metz, Chloe 
Subject: RE: Cabo Rojo - FLUTe ports in bedrock wells
 
Hi, Chloe,
 
The pdf files contains minimal information (probably 15 to 30 min to review data and provide feedback).  I need a quick review of the data and feedback from hydro. 
 
The contractor is awaiting for our approval to buy and install the FLUTe system.  Based of the geophysical results (fracture zones and flow zones) and the wireline sample results in these files, does the hydro agrees with the contractor's recommendation for port intervals?  
 
Contractor's statement is as follows:
"a aspreadsheet that suggests port intervals for 2 wells – MW-9R and also Pozo Escuela, which we would like to convert into a multiport monitoring well. The geophysical logging results are attached for MW-9R, Pozo Escuela and Ana Maria. The suggested port intervals are based on the geophysical results (fracture zones and flow zones) and the wireline sample results. "
 
thanks
 
From: Metz, Chloe 
Sent: Monday, September 16, 2013 4:04 PM 
To: Zeno, Denise 
Subject: RE: Cabo Rojo - FLUTe ports in bedrock wells 
 
Denise, when do you need comments? Unfortunately, Katie didn’t reassign Cabo since she wasn’t anticipating having anything in for review. So, it will just take a little time for me to figure out who has time right now. Thanks!
 
Chloe Metz 
Chief, Technical Support Section 
Emergency and Remedial Response Division 
US EPA, Region 2 
290 Broadway, 18th Floor 
New York, NY 10007 
 
212.637.3955 (desk) 
212.637.4439 (fax)
 
From: Zeno, Denise  
Sent: Monday, September 16, 2013 3:00 PM 
To: Metz, Chloe 
Subject: FW: Cabo Rojo - FLUTe ports in bedrock wells
 
Hi Chloe!
 
Attached are the geophysical testing and wireline sampling for some wells in Cabo Rojo.  I forgot that Katherine is still in maternity leave.  Could you please let me know who in your group can review these documents and provide feedback?
 
Thanks
Denise
 
From: Zeno, Denise  
Sent: Monday, September 16, 2013 2:43 PM 
To: Mishkin, Katherine; Hauptman, Mel 
Subject: FW: Cabo Rojo - FLUTe ports in bedrock wells
 
For your review and feedback!
 
thanks
 
From: Schofield, Susan [mailto:SchofieldSE@cdmsmith.com]  
Sent: Monday, September 16, 2013 1:25 PM 
To: Zeno, Denise 
Cc: Delano, Frances 
Subject: Cabo Rojo - FLUTe ports in bedrock wells
 
Buenas tardes Denise, 
I will attach several files with results from the geophysical testing and wireline sampling at some of the wells at Cabo Rojo, including a spreadsheet that suggests port intervals for 2 wells – MW-9R and also Pozo Escuela, which we would like to convert into a multiport monitoring well. The geophysical logging results are attached for MW-9R, Pozo Escuela and Ana Maria. The suggested port intervals are based on the geophysical results (fracture zones and flow zones) and the wireline sample results. 
 
As soon as EPA approves the port intervals, we will place the order with FLUTe and install the equipment 
in the wells as soon as the components are built and shipped to Puerto Rico. I am available all week if 
you want to discuss any of the attached data. 
 
Best, 
Susan 
 
Susan E. Schofield, P.G.
CDM Smith
1225 Ponce de Leon Avenue
VIG Tower, Suite 603
San Juan, PR 00907
schofieldse@CDMSmith.com
787-722-5428
203-645-2549 (mobile)
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				Proposed Multiport Intervals for Bedrock Monitoring Wells

				Cabo Rojo Groundwater Contamination Site

				Cabo Rojo, Puerto Rico

		Well ID		Port No.		Port Interval1 (ft)		summary of revised ports (2)		Geophysical Results		Wireline Sampling Results		Rationale		Comments

		Pozo Escuela                Well Depth - 191 feet bgs                                  11.5 - 9.5 in. diameter borehole                                  Water Level 10.3 feet bgs                                     Stickup - 0.7 feet ags		1		39-59		port 1: 39-59		fracture zone		PCE, TCE , cis-1,2-DCE		Based on geoghysical interpretations this is a hydraulically connected transmissive zone that is highly fractured and interconnected; samples collected at 39 and 56 ft bgs have very similar concentrations		Throughout this zone the bedrock is highly fractured with irregular surface/diameter. There are no unfractured areas that could be used to isolate smaller intervals within the zone.

				2		original: 79.5-83 new: 79.5-86		port 2: 79.5-86		fracture zone		PCE, TCE , cis-1,2-DCE, 1,1-DCE		Fracture zone having flow into and up the borehole under ambient/pumping conditions and the only zone with detections of 1,1-DCE		Based on the information provided in the geophysical logs there are no identified zones  having only "out flow"

				3		original combined with port 2: 83.5-86.5		port 3: 89-96		fracture zone		Not sampled		Fracture zone having flow into and up the borehole under ambient/pumping conditions

				original: 4 new: 3		original: 87-96 new: 89-96		port 4: 157-162		fracture zone		PCE, TCE , cis-1,2-DCE		Fracture zone having flow into and up the borehole under ambient/pumping conditions

				original: 5 new: 4		no change: 157-162		no port 5		fracture plane		PCE, TCE , cis-1,2-DCE		Fracture plane having flow into and up the borehole under ambient/pumping conditions

		MW-9R                           Well depth - 190.7 ft bgs                                                   4 in. diameter borehole                                           Water level - 16 ft bgs                                              Stickup - 2.7 ft ags		1		104-108		no change		transmissive zone		TCE , cis-1,2-DCE, 1,1-DCE		Transmissive zone having flow into and up the borehole under pumping conditions

				2		124-127		no change		fracture plane		TCE , cis-1,2-DCE, 1,1-DCE		Fracture plane having flow into and up the borehole under pumping conditions

				3		134-140		no change		fracture plane		TCE , cis-1,2-DCE, 1,1-DCE		Fracture plane having flow into and up the borehole under pumping conditions

				4		164.5-168.5		no change		fracture plane		TCE , cis-1,2-DCE, 1,1-DCE		Fracture plane having flow into and up the borehole under pumping conditions

		1All intervals depths are referenced to ground surface

		(2) port intervals revised 9-26-2013 on advise of FLUTe (Mark Sanchez) to have at least 2 feet between port intervals
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				MCL (µg/L)		AM-WL-01		AM-WL-02		AM-WL-03		AM-WL-04		AM-WL-05		CL-WL-01		CL-WL-02		CL-WL-03		CL-WL-04		CL-WL-05		CL-WL-06		MW-3RS-WL-01		MW-3R-WL-01		MW-9R-WL-01		MW-9R-WL-02		MW-9R-WL-03		MW-9R-WL-04		PE-WL-01		PE-WL-02		PE-WL-03		PE-WL-04		PE-WL-05		TCP-WL-01

		Chemical/Depth (feet bgs)				58		70		91		100		91		95		105		115		125		135		115		61		93.4		104		124		134		165		39		56		80		87		159		58.3

		Chloromethane		NL		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.053J		0.061J		0.50U		0.059J		0.50U		0.17J		0.50U		0.14J		0.14J		0.50U		0.50U		0.17J		0.15J		0.50U		0.50U		0.50U		0.50U

		vinyl chloride		0.25		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.054J		0.097J		0.50U		0.50U		0.50U		0.50U		0.50U

		1,1-Dichloroethene		7		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		29D		34D		33D		34D		0.50U		0.50U		6.2		0.50U		0.50U		0.50U

		Acetone		NL		5.0U		5.0U		5.0U		5.0U		5.0U		5.0U		1.1J		2.2J		2.5J		3.6J		2.2J		1.4JB		1.5JB		12JDB		9.6JDB		8.4JDB		8.2JDB		2.6JB		1.6JB		1.6JB		5.0U		2.6JB		2.4JB

		Carbon disulfide		NL		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.13J		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.41JD		0.38JD		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U

		Methylene chloride		5		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.15J		0.50U		0.088J		0.087J		0.086J		0.078J		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U

		MTBE		NL		0.28J		0.27J		0.28J		0.28J		0.27J		3.9		3.1		1.7		1.5		1.4		1.6		0.42J		0.42J		0.079J		0.081J		0.083J		0.089J		0.30J		0.26J		0.26J		0.25J		0.29J		0.50U

		1,1-dichloroethane		NL		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		1.4JD		1.5		1.4JD		1.6JD		0.50U		0.50U		0.12J		0.50U		0.50U		0.50U

		cis-1,2-dichloroethene		70		0.20J		0.12J		0.12J		0.13J		0.11J		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		2.7		0.82		0.24J		0.24J		0.26J		0.28J		0.36J		0.42J		0.32J		0.33J		0.25J		0.50U

		2-Butanone		NL		5.0U		5.0U		5.0U		0.50U		5.0U		5.0U		5.0U		5.0U		5.0U		5.0U		5.0U		5.0U		5.0U		5.0U		1.7J		5.0U		5.0U		5.0U		5.0U		5.0U		5.0U		5.0U		5.0U

		Chloroform		57		0.20J		0.25J		0.24J		0.28J		0.26J		0.50U		0.20J		0.10J		0.097J		0.28J		0.11J		0.79		0.73		0.63JD		0.52JD		0.42JD		0.42JD		0.51		0.42J		0.43J		0.44J		0.37J		0.25J

		Benzene		5		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.061J		0.057J		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U

		TCE		5		0.11J		0.10J		0.12J		0.15J		0.12J		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		2.5		0.63		0.14J		0.16J		0.17J		0.17J		0.36J		0.36J		0.32J		0.35J		0.30J		0.50U

		Bromodichloromethane		5.5		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.14J		0.26J		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.14J

		Toluene		1,000		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.055J		0.50U		0.16J		0.084J		0.12J		0.089J		0.078J		0.13J		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U

		PCE		5		0.31J		0.28J		0.27J		0.52		0.31J		0.50U		0.50U		0.50U		0.50U		0.051J		0.50U		15		1.4		0.50U		0.50U		0.50U		0.50U		1.7		1.6		1.2		1.4		1.3		0.50U

		Dibromochloromethane		4		0.50U		0.50U		0.50U		0.50U		0.50U		0.080J		0.50U		0.50U		0.50U		0.079J		0.50U		0.50U		0.19J		0.17J		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.17J

		m,p-Xylene		10,000		0.50U		0.50U		0.50U		05.0U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.50U		0.051J		0.50U		05.0U		0.50U		0.50U		0.50U		0.50U

		Detected compound

		Compound > MCL

		Abbreviations:

		AM - Ana Maria supply well

		B - contaminant identified in blank

		bgs - below the ground surface

		CL - Club de Leones supply well

		D - diluted result

		J - estimated result

		MCL - maximum contaminant level

		MW - monitoring well

		NL - not listed

		PE - Pozo Escuela well

		TCP - Terminal de Carros Publicos well

		U - undetected (number is the detection limit)

		WL - wireline sample

		µg/L - microgram per liter
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Wireline Sample Results - Detected Compounds Only
Cabo Rojo Groundwater Contamination Site
Cabo Rojo, Puerto Rico

&L&G&R&10Page &P of &N



Sheet2

		





Sheet3

		







that CDM could move forward with the design of the FLUTe liners. If so, could you send me their
recommendations to I can get up to date? Thanks!
Katie

From: Zeno, Denise 
Sent: Monday, September 16, 2013 2:45 PM
To:  Mishkin, Katherine; Hauptman, Mel
Subject: FW: Cabo Rojo - FLUTe ports in bedrock wells
For your review and feedback!
thanks

From: Schofield, Susan [mailto:SchofieldSE@cdmsmith.com] 
Sent: Monday, September 16, 2013 1:25 PM
To:  Zeno, Denise
Cc: Delano, Frances
Subject: Cabo Rojo - FLUTe ports in bedrock wells
Buenas tardes Denise,
I will attach several files with results from the geophysical testing and wireline sampling at some of
the wells at Cabo Rojo, including a spreadsheet that suggests port intervals for 2 wells – MW-9R
and also Pozo Escuela, which we would like to convert into a multiport monitoring well. The
geophysical logging results are attached for MW-9R, Pozo Escuela and Ana Maria. The suggested
port intervals are based on the geophysical results (fracture zones and flow zones) and the wireline
sample results.
As soon as EPA approves the port intervals, we will place the order with FLUTe and install the
equipment in the wells as soon as the components are built and shipped to Puerto Rico. I am
available all week if you want to discuss any of the attached data.
Best,
Susan
Susan E. Schofield, P.G.
CDM Smith
1225 Ponce de Leon Avenue
VIG Tower, Suite 603
San Juan, PR 00907
schofieldse@CDMSmith.com
787-722-5428
203-645-2549 (mobile)
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